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Description 

BACKGROUND OF THE INVENTION 

The present invention is directed to a liquid starch $ 
phosphate adhesive composition comprising a selected 
phosphorylated starch materialprepared by steam injec- 
tion cooking at high temperature and pressure. This 
starch phosphate composition is a natural adhesive ma- 
terial which is viscosity stable over time and possesses 
suitable rheological properties making it especially use- 
ful as an adhesive in the manufacture of cigarettes. 

Cigarettes are generally comprised of a cigarette rod 
and most often a filter or plug. The cigarette rod consists 
of a stream of tobacco wrapped in a paper tube, the pa- 
per tube being glued along one longitudinal edge with a 
suitable adhesive (side seam or lap seal). The filter or 
filter plug generally consists of a crimped textile tow of 
cellulose acetate fibers treated with a plasticizer and 
wrapped into a cylindrical form with paper. The center of 
the paper is attached to the fibers using an adhesive 
(center-line adhesive) and the paper is then wrapped 
around the plug rod, overlapping and attaching itself with 
an adhesive (overlap adhesive) to form the cylindrical fil- 
ter plug. The filter or plug is then attached to the cigarette 
rod by wrapping another paper (tipping paper) which 
contains an adhesive (tipping adhesive) around the plug 
and overlapping it with an aligned rod. 

Most cigarette manufacturing processes involve 
high speed operations (2000 - 12000 cigarettes per 
minute) where the adhesive is typically applied by nozzle 
(side seaming, center-line and overlap), paste wheel 
(side seaming) and by rollers (filter tipping). Adhesives 
used in these operations are generally synthetic emul- 
sions but because of increasing interest and tobacco 
regulation requirements in different countries, natural 
type adhesives are being sought to replace the synthet- 
ics. 

Starch has long been used as an adhesive material 
in various applications such as case and carton sealing, 
laminating, tube winding, papermaking, etc., as de- 
scribed in Starch: Chemistry and Technology , Second 
Edition by R. Whistler, J. Bemiller and E. Paschall, 1984, 
pp. 593-610. Dextrins and thin-boiling starches are dis- 
closed as useful as side seam adhesives but generally 
at lower solids than being required at current high speed 
manufacturing operations. 

Starch phosphates prepared by phosphorylation re- 
actions of starch, wherein starch is impregnated with a 
phosphate salt and thereafter dried and heat-reacted are 
well known in the art, as described in Modified Starches: 
Properties and Uses , edited by O. B. Wurzburg, 1986, 
pp. 97-112. U.S. Patent No. 3,642,774 discloses phos- 
phorylating of starch to form starch phosphates, viz: low 
molecular weight, highly water soluble dextrin phos- 
phates and further describes varbus uses for these com- 
positions including for the surface sizing and coating of 
paper and as adhesives. U.S. Patent No. 3,637,407 dis- 



closes a similar dextrin phosphate composition contain- 
ing a small proportion of ketene dimer, the composition 
being especially useful in surface sizing paper. 

The cooking of starch at high temperature and pres- 
sure in continuous operations is well known as disclosed 
in Whistler noted above and on pages 555-557. One 
such method disclosed in Japanese Patent No. 
57-11579, published March 5, 1982, involves continuous 
adhesive manufacturing of natural or synthetic adhesive 
materials using high pressure heating and forced stirring. 
Other methods are disclosed in U.S. Patent Nos. 
2,582,198; 3,424,613 and 4,256,771 . 

However, despite continued developments and im- 
provements for adhesive properties and technological 
advances in the manufacturing techniques for producing 
adhesives, there still is the need for a natural adhesive 
material which will satisfy the requirements of current 
cigarette production. This has not been easy to accom- 
plish particularly because of the demanding high speed 
operation and the required properties that adhesive ma- 
terials used in these operations must possess including 
flow or fluidity, drying speed, cohesiveness, bonding 
strength, viscosity stability, humidity resistance, 
machinability and other rheological characteristics. 

SUMMARY OF THE INVENTION 

This invention relates to an adhesive for use in cig- 
arette manufacturing which is a natural based starch ma- 
terial that is viscosity stable over time, has suitable flow 
or fluidity characteristics and provides dry-strength. and 
humidity resistance as well as other needed rheological 
properties. This adhesive comprises a selected liquid 
starch phosphate composition which is a phosphorylated 
starch material made from a fluidity or converted starch 
having a high amylopectin content, the final starch phos- 
phate composition prepared by steam injection cooking 
the phosphorylated starch at high temperature and pres- 
sure, and having a solids content of greater than 25%. 

More particularly, this invention is directed to an ad- 
hesive especially useful in cigarette manufacturing com- 
prising a phosphorylated starch material having from 
about 0.38 to 1 .0% bound phosphate and made from a 
fluidity or converted starch selected from the group con- 
sisting of cereal starches containing about 90% or more 
by weight of amylopectin content, the final starch phos- 
phate composition prepared by steam injection cooking 
the phosphorylated starch at a temperature of at least 
about 11 0°C using pressure of at least about 5 psig, the 
adhesive: having a solids content of greater than 25%, 
preferably greater than 30%. 

This invention also involves the method of manufac- 
turing cigarettes wherein the natural adhesive starch 
phosphate composition, defined above, is used as the 
adhesive particularly in the side seaming operation. 
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DETAILED DESCRIPTION OF THE INVENTION 

The natural starch phosphate composition prepared 
and used as an adhesive in cigarette manufacturing in 
accordance with this invention must satisfy the demands s 
and requirements of high speed operations, typically 
greater than 6000 cigarettes per minute. In order to ac- 
complish this, an adhesive composition having a partic- 
ular starch phosphate composition and method of prep- 
aration has been found. 

The base starch starting material used in this inven- 
tion is a fluidity or converted starch having a high amy- 
lopectin content. More particularly, the starch used as the 
base material will be a cereal starch having an amylo- 
pectin content of about 90% or more by weight, prefera- 
bly about 95% or more. Starches of this type include 
waxy maize, waxy rice and waxy sorghum. The preferred 
starch is waxy maize. Fluidity or converted starches are 
typically starches which are acid converted, although 
other chemical conversions such as enzyme conversion 
and oxidation may also be used. These starches are 
generally identified by their fluidity or WF (water fluidity) 
number which is an inverse viscosity measurement or 
measure of the degree of degradation of the starch. The 
higher the fluidity number (WF), the more degraded the 
starch and the thinner the viscosity. The measurement 
for "water fluidity" (WF) as described herein is made us- 
ing. a Thomas Rotational Shear-Type Viscometer (man- 
ufactured by Arthur H. Thomas Co., Philadelphia, PA) in 
accordance with standard procedures such as disclosed 
in U.S.. Patent No. 4,499,116 issued February 12, 1985 
to Zwiercan, et al. Useful acid-converted starches will 
have a water fluidity (WF) of from about 40. to 90, pref- 
erably from about 75 to 88. Preparation of acid-convert- 
ed starches follows conventional techniques where the 
starch base is treated with an acid, such as hydrochloric 
or sulfuric acid at a temperature, e.g., 20 to 55° C for the 
length of time required to obtain the thinned starch that 
is sought. 

The selected fluidity or converted starch materials 
are phosphorylated by reaction with phosphate salts in 
either wet or dry processes in accordance with well 
known procedures as described in Wurzburg , supra; 
Starch: Chemistry and Technology , Second Edition, R. 
W. Whistler, J. Bemiller and E. Paschal!, 1988. pp. 
349-364 and U.S. Patent No. 4,216,310. A preferred 
method involves impregnating starch with a phosphate 
salt, such as sodium tripolyphosphate, and then drying 
and heat reacting. The prepared phosphorylated starch 
materials for use in this invention will have molecular ly 
bound phosphate content of at least about 0.38%, pref- 
erably from about 0.4 to 1 .0% and more preferably from 
about 0.45% to 0.5%. 

While various thermal processes have been used in 
preparing starches, in order to prepare the starch adhe- 
sives of this invention having the required property char- 
acteristics, it is necessary to use a particular thermal 
cooking process involving a high temperature, super at- 



mospheric steam injection cooking operation. This meth- 
od involves the use of a jet cooking operation wherein 
the starch is cooked at high pressure via steam injection 
to a temperature high enough to thoroughly disperse and 
cook the starch. Typically a slurry of starch is pumped 
through a chamber where high-pressure steam is inject- 
ed to raise the temperature and thoroughly cook the 
starch. The cooked starch is flashed to atmospheric 
pressure and the product is collected. 

The conditions used in preparing the starches in- 
volve steam injection cooking at high temperature and 
pressure, i.e. , a temperature of at least 1 1 0^C, more par- 
ticularly from about 1 35 to 1 95°C, preferably from about 
1 45 to 1 80°C, and pressure of greater than about 5 psig, 
more particularly from about 30 to 175 psig, preferably 
from about 50 to 1 25 psig. 

The selected starch adhesives prepared as de- 
scribed above, have properties making them particularly 
useful in manufacturing of cigarettes, especially those in- 
volved in high speed operations. These adhesives have 
a solids content of at least 25%, preferably at least 30% 
and a Brookfield viscosity of from about 300 to 10,000 
cps at 22.5°C, preferably from about 1 ,000 to 5,000. The 
viscosity, as noted, is determined using a Brookfield vis- 
cometer at 20 rpm and 22.5°C. The upper or high solids 
amount can vary and this amount will be limited or de- 
termined by the useful viscosity of the adhesive compo- 
sition. Another important attribute of the adhesives of this 
invention is that they are viscosity stable, i.e., they avoid 
retrogradation and retain their original viscosity to a rea- 
sonable degree (i.e., within 10-20%) for a period of at 
least one month and preferably two or more months. This 
characteristic gives the adhesives the flexibility needed 
in satisfying cigarette manufacturing operations. 

Several operations are involved in the manufacture 
of cigarettes as described previously and each of them 
involves the use of an adhesive. Typically, different ad- 
hesives are used in the various manufacturing and. as- 
sembling steps because of the different property require- 
ments and especially in view of the currently increased 
production speeds, e.g., greater than 6,000 cigarettes 
per minute. The starch adhesives prepared in accord- 
ance with this invention may be used in any of the ciga- 
rette manufacturing steps. They have been found espe- 
cially useful in the side seaming operations involved in 
preparing the cigarette rod where the tobacco is wrapped 
in overlapping paper and in filter tipping where the fitter 
or plug is attached or joined to the cigarette rod by an 
overlapping paper which longitudinally extends over the 
filter tip and part of the rod. They also may be used in 
the formation of the filter plug as a center-line adhesive 
where the fibers are attached to the paper and as an 
overlap adhesive where the paper is wrapped around the 
plug rod attaching to itself in an overlapping manner and 
forming the cylindrical filter plug. 

The invention can be further illustrated by the follow- 
ing examples of preferred embodiments thereof, al- 
though it will be understood that these examples are 
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merely for the purposes of illustration and are not intend- 
ed to limit the scope of the invention. All percents and 
parts are by weight and temperatures are degrees Cel- 
sius unless otherwise indicated. The viscosities of the 
adhesive were determined using a Brookfield viscometer 5 
at20rpmand 22:5° C. 

EXAMPLE I 

A solution of sodium tripolyphosphate (25%) was 10 
prepared by adding 125 parts of sodium tripolyphos- ^ 
phate to about 225 parts of water and mixed with a mag- 
netic stirrer. The pH of the solution was kept between 5.0 
and 5.5 through addition of concentrated hydrochloric 
acid and the temperature kept at or below 37°C with an . * 5 
ice bath. Additional water (150 parts) was added as 
needed to dissolve the sodium tripolyphosphate. 

An acid converted waxy maize starch (1500 g) hav- 
ing a fluidity of 85 WF was slurried in 2250 ml of water 
and the pH adjusted to 8.9. The slurry was then filtered 20 
on a Buchner funnel and the sodium tripolyphosphate 
solution, prepared above, was poured onto the filter 
cake! The impregnated cake was air dried overnight and 
then conveyed to a flash drier where it was dried to a 
moisture content of 4 to 7%. After drying, the impregnat- 25 
ed starch was heat-reacted to a temperature of 160°C 
and the resulting phosphorylated starch product had a 
total phosphorus content of 1.98% and a bound phos- 
phorus content of from 0.44 to 0.5%. 

30 

EXAMPLE II 

A sample of the phosphorylated starch prepared in 
Example I was added and cooked in.a steam injected jet 
cooker at a temperature of 1 60 to 1 95° G and a pressure 35 
of 75 to 125psig. 

The prepared product had a solids content of 33%, 
a Brookfield viscosity of 1 000 cps at 22.5°C, was viscos- 
ity stable over one month and had good flow and tack 
properties. 40 

EXAMPLE III 

In order to demonstrate the usefulness of the starch 
adhesive compositions in cigarette manufacturing par- *s 
ticularly high speed operations, the compositions of Ex- 
ample II were tested as a cigarette side seaming adhe- 
sive on a Hauni Prbtos cigarette making machine which 
had a Kaymich nozzle applicator mounted thereon. Runs 
were made which produced acceptable cigarette prod- so 
ucts at speeds of up to about 10,000 cigarettes per 
minute. 

EXAMPLE IV 

55 

As a comparative example, a commercially availa- 
ble acid converted com starch having a fluidity of 75 WF 
was modified with sodium tripolyphosphate (8%) as in 



Example I to provide a phosphorylated starch product 
having a bound phosphorus content of about 0.53%. 
This phosphorylated corn starch product was cooked as 
in Example II in a steam injected jet cooker at a temper- 
ature of about 149°C with the prepared product having 
a solids content of 29.5%, however, after rapid cooling 
to room temperature it immediately set to a soft gel indi- 
cating it was not useable as a liquid adhesive. 

EXAMPLE V 

Another comparative example involved the modifi- 
cation of an acid converted tapioca starch having a flu- 
idity of 83 WF with sodium tripolyphosphate as in Exam- 
ple I to provide a phosphorylated tapioca starch product 
having a bound phosphorus content of about 0.46%. An- 
other sample involved modification of an acid converted 
potato starch having a fluidity of 80 WF with sodium 
tripolyphosphate as in Example I to provide a phospho- 
rylated potato starch product having a bound phospho- 
rus content of about 0,45%. 

The two noted phosphorylated starch products were 
cooked as in Example II in a steam injected jet cooker at 
a temperature of. about 1 49°C with the prepared product 
having solids content of 35% (tapioca) and 34% (potato). 
However, after cooling to room temperature both prod- 
ucts set up to a solid within two hours indicating they 
were not useable as liquid adhesives. 



Claims 

1. A liquid starch phosphate adhesive composition 
comprising a phosphorylated starch material having 
at least about 0.38% of bound phosphate, the start- 
ing starch material being a fluidity or converted 
starch selected from the group consisting of cereal 
starches containing about 90% or more by weight of 
amylopectin content, the final starch phosphate 
composition prepared by steam injection cooking 
the phosphorylated starch at a high temperature and 
pressure, the adhesive having a solids content of 
greater than 25%. 

2. The adhesive composition of Claim 1 wherein the 
final starch phosphate product is cooked at a tem- 
perature of at least about 110°C and a pressure of 
at least about 5 psig. 

3. The adhesive composition of Claim 2 wherein the 
fluidity starch is an acid converted starch having a 
fluidity of from about 40 to.90 WF. 

4. The adhesive composition of Claim 3 wherein the 
starting starch is a waxy starch. 

5. The: adhesive composition of Claim 4 wherein the 
. final starch phosphate product is cooked at a tem- 
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perature of from about 1 35 to 195°C.and a pressure 
of from about 30 to 175 psig. 

6. The adhesive composition of Claim 1 wherein the 
phosphorylated starch material has from about 0.4 
to 1 % of bound phosphate and the final starch phos- 
phate product is cooked at a temperature of at least 
about 1 1 0°C and a pressure of at least about 5 psig. 

7. The adhesive composition of Claim 6 wherein the 
fluidity starch is a waxy, acid converted starch hav- 
ing a fluidity of from about 40 to 90 WF and the final 
starch product is cooked at a temperature of from 
about 1 35 to 1 95° C and a pressure of from about 30 
to 175 psig. 

8. In the method of manufacturing cigarettes wherein 
a cigarette rod is formed by wrapping tobacco in a 
paper tube which is bonded along one longitudinal 
edge with a side seam adhesive and an optional filter 
is formed haying several adhesive bonds including 
a center-line adhesive bond where the filter material 
is attached to plug wrap paper, an overlap adhesive 
bond where the paper is wrapped around the filter 
plug and attached to itself in an overlapping manner 
and a tipping adhesive bond where the filter plug is 

. attached to the cigarette rod by wrapping another 
paper around the plug and overlapping it with an 
aligned cigarette rod, the improvement comprising 
applying as the adhesive in at least one of the side 
seam, center-line, overlap and tipping bonds, a liq- 
uid starch phosphate adhesive composition com- 
prising a phosphorylated starch material having 
from about 0.38 to 1.0% of bound phosphate, the 
starting starch material being a fluidity or converted 
cereal starch having an amylopectin content of 
about 90% or more by weight, the final starch phos- 
phate composition prepared by steam injection 
cooking the phosphorylated starch at a high temper- 
ature and pressure, the adhesive having a solids 
content of greater than 25%. 

9. The method of claim 8 wherein the fluidity starch is 
a waxy, acid converted starch having a fluidity of 
from about 40 to 90 WF and the final starch phos- 
phate product is cooked at a temperature of at least 
about 1 1 0°C and a pressure of at least about 5 psig. 

1 0. The method of Claim 9 wherein the final starch phos- 
phate product is cooked at a temperature of from 
about 1 35 to 1 95°C and a pressure of from about 30 
to 175 psig. 

Patentanspruche 

1 . Flussige Starkephosphatklebstoffzusammenset- 
zung, umfassend ein phosphoryliertes Starkemate- 



rial mit mindestens etwa 0,38% gebundenem Phos- 
phat, wobei das Ausgangsstarkematerial eine Flui- 
ditats- oder konvertierte Starke ist, die aus der aus 
Getreidestarken mit einem Amylopektingehalt von 

5 etwa 90 Gew-% oder mehr bestehenden Gruppe 
ausgewahlt ist, und die endgultige Starkephosphat- 
zusammensetzung durch Dampfstrahlkochen der 
phosphorylierten Starke bei hoher Temperatur und 
hohem Druck hergestellt ist und der Klebstoff einen 

10 Feststoffgehalt von mehr als 25% aufweist. 

2. Klebstoffzusammensetzung nach Anspruch 1, bei 
der das endgultige Starkephosphatprodukt bei einer 
Temperatur von mindestens etwa 110°C und einem 

15 Druck von mindestens etwa 5 psig gekocht ist. 

3. Klebstoffzusammensetzung nach Anspruch 2, bei 
der die Fluiditatsstarke eine sau re konvertierte 
Starke mit einer Fluiditat von etwa 40 bis 90 WF ist. 

20 

4. Klebstoffzusammensetzung nach Anspruch 3; bei . 
der die Ausgangsstarke eine Wachsstarke ist. 

5. Klebstoffzusammensetzung nach Anspruch 4, bei 
25 der das endgultige Starkephosphatprodukt bei einer 

Temperatur von etwa 135 bis 195°C und einem 
Druck von etwa 30 bis 175 psig gekocht ist. 

6. Klebstoffzusammensetzung nach Anspruch 1 , bei 
30 der das phosphorylierte Starkematerial etwa 0,4 bis 

1% gebundenes Phosphat aufweist und das endgul- 
tige Starkephosphatprodukt bei einer Temperatur 
von mindestens etwa 110°C und einem Druck von 
mindestens etwa 5 psig gekocht ist. 

35 

7. Klebstoffzusammensetzung nach Anspruch 6, bei 
der die Fluiditatsstarke eine sau re konvertierte 
Wachsstarke mit einer Fluiditat von etwa 40 bis 90 . 
WF ist und das endgultige Starkeprodukt bei einer 

40 Temperatur von etwa 135 bis i95°C und einem 
Druck von etwa 30 bis 175 psig gekocht ist. 

8. Verfahren zur Herstellung von Zigaretten, bei dem 
ein Zigarettenstab durch Einwickeln von Tabak in 

45 eine Papierhulse, die entlang einer Langskante mit 
einem Seitennahtklebstoff verbunden ist, ausgebil- 
det wird und gegebenenfalls ein Filter mit verschie- 
denen Klebeverbindungen, einschliefllich einer Mit- 
tellinienklebeverbindung, wo das Filtermaterial am 

50 StopselhOllpapier befestigt wird, einer Uberlappkle- 
beverbindung, wo das Papier urn den Filterstopsel 
gewickelt und in uberlappender Weisean sich selbst 
befestigt wird; und einer tipping-Klebeverbindung, 
wo der Filterstopsel am Zigarettenstab befestigt 

55 wird, indem ein weiteres Papier urn den Stopsel 
gewickelt wird und dieses mit einem ausgericnteten 
Zigarettenstab uberlappt wird, ausgebildet wird, 
dadurch gekennzeichnet, daB als Klebstoff bei min- 
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destens einer der Sertennaht-, Mittellinien : , Uber- 
lapp- und Tipping-Klebeverbindungen eine flussige 
Starkephosphatklebstoffzusammensetzung aufge- 
tragen wird, die ein phosphoryliertes Starkematerial 
mit etwa 0,38 bis 1,0% gebundenem Phosphat 
umfaGt, wobei das Starkeausgangsmaterial .eine 
Fluiditats- oder kohvertierte Getreidestarke mit 
einem Amylopektingehalt von etwa 90 Gew.-% oder 
mehr ist und die endgultige Starkephosphatzusam- 
mensetzung durch Dampfstrahlkochen der phos- 
phbrylierten Starke bei hoher Temperatur und 
hohem Druck hergesteilt ist und der Kjebstoff einen 
Feststoftgehalt von mehr ais 25% aufweist. 

9. Verfahren nach Anspruch 8, bei dem die Fluidity 
starke eine saurekonvertierte Wachsstarke mit einer 
Fluidttat von etwa 40 bis 90 WF ist und das endgul- 
tige Starkephosphatprodukt bei einer Temperatur 
von mindestens etwa 110°C und einem Druck von 
mindestens etwa 5 psig gekocht ist: 

10. Verfahren nach Anspruch 9, bei dem das endgultige 
Starkephosphatprodukt bei einer Temperatur von 
etwa 135 bis 195°C und einem Druck von minde- 
stens etwa 30 bis 175 psig gekocht ist. 

Revindications 

1 . Composition adhesive liquide a base de phosphate 
d'amidon, comprenant une matiere amylacee phos- 
phory lee ayant au moins environ 0, 38 % de phos- 
phate lie, la matiere amylacee de depart etant. un 
amidon double de fluidite ou hydrolyse choisi dans 
le groupe consistant en amidons de cereales ayant 
uneteneur en amylopectine d'environ 90 ou plus de 
90 % en poids, la composition finale a base de phos- 
phate d'amidon etant preparee par cuissoh, par 
injection de vapeur, de I'amidon phosphoryle a une 
haute temperature et une haute pression, I'adhesif 
ayant une teneur en matieres solides superieure a 
25%. 

2. Composition adhesive suivant la revendication 1, 
dans laquelle I e produit final a base de phosphate 
d'amidon est cuit a une temperature d'au moins 
environ 1 1 0° C et a une pression manometrique d'au 
moins environ 5 lb/in 2 . 

3. Composition adhesive suivant la revendication 2, 
dans laquelle I'amidon doue de: fluidite est un ami- 
don hydrplys^ par un acide ayant une fluidite d'envi- 
ron 40 a 90 WF. 

4. Composition adhesive suivant la revendication 3, 
dans laquelle Pamidon de depart est un amidon 
cireux. 



5. Composition adhesive suivant la revendication 4, 
dans laquelle le produit final a base de phosphate 
d'amidon est cuit a une temperature d'environ 135 
a 195°C et a une pression manometrique d'environ 

5 . 30a175lb/in2. 

6. Composition adhesive, suivant la revendication 1, 
dans laquelle la matiere amylacee phosphorylee 
contient environ 0,4 a 1 % de phosphate lie et le pro- 

10 duit final a base de phosphate d'amidon est cuit a 
une temperature d'au moins environ /I10°C et une 
pression manometrique d'au moins environ 5 lb/in 2 . 

7. Composition adhesive suivant la revendication 6, 
is dans laquelle I'amidon doue de fluidite est un ami- 
don cireux hydrolyse par un acide ayant une fluidite 
d'environ 40. a 90 WF et le produit amy lace final est 
cuit a une temperature d'environ 135 a 1 95°C et a 
une pression manometrique d'environ 30 a 175 
lb/in 2 . 

8. Procede perfectionne de fabrication de cigarettes 
dans lequel un boudin est forme par enveloppement 
de tabac par un tube de papier qui est lie le long de 

25 |'un des bords longitudinaux par un adhesif formant 
un joint lateral et un filtre facultatif est forme, ce filtre 
presentant plusieurs liaisons d'adherence compre- 
nant une liaison d'adherence suivant Paxe median a 
I'endroit ou la matiere filtrante est attachee au papier 

.30 enveloppant le tampon, une liaison d'adherence a 
recouvrement a I'endroit ou le papier est enroule 
autour du tampon filtrant et attache a lui-meme par 
chevauchement et une liaison d'adherence en bout 
a' I'endroit ou le tampon filtrant est attach^ au boudin 

35 de cigarette par enroulement d'un autre papier 
autour du tampon et chevauchement avec un bou- 
din de cigarette aligneyle perfectionnement compre- 
nant Tapplication comme adhesif, dans I'une au 
moins des liaisons de joint lateral, d'axe m6dian, de 

40 recouvrement ou en bout, d'une composition adhe- 
sive liquide a base de phosphate d'amidon compre- 
nant une matiere amylacee phosphorylee ayant 
environ 0;38 a 1,0 % de phosphate lie, la matidre 
amylacee de depart etant un amidon de cereales 

45 dou6 de fluidite ou hydrolyse ayant une teneur en 
amylopectine d'environ 90 % ou plus de 90 % en 
poids, la composition finale a base de phosphate 
d'amidon etant preparee par.cuisson, par injection 
de vapeur, de I'amidon phosphoryle a haute tempe- 

50 rature et sous haute pression, Tadhesif ayant une 
teneur en matieres solides superieure a 25 %. 

9. Procede suivant la revendication 8, dans lequel 
I'amidon doue de fluidite est un amidon cireux hydro- 
ps . lyse par un acide ayant une fluidite d'environ 40 a 

90 WF et le produit final a base de phosphate d'ami- 
don est cuit a une temperature d'au moins environ 
110°C et a une pression manometrique d'au moins 
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environ 5 lb/in 2 . 

10. Procede suivant la revendication 9, dans lequel le 
produit final a base de phosphate cfamidon est cuit 
a Line temp6rature d'environ 135 a 1 95°C et a une s 
pression manom6trique d'environ 30 a 175. lb/in 2 . 
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